Conclusions-In the diode laser group there were significantly fewer myopes than in the cryotherapy group up to 3 years after the procedure. There was no trend towards increasing myopia in the laser treated group and the refraction in these eyes stabilised after 1 year. In the cryotherapy group there was a significant increase in the degree of myopia between year 1 and year 3 of follow up (p=0.02). Diode laser treatment is thought to be as effective as cryotherapy, and has the added benefit of reducing myopia, in the treatment of ROP.
The high incidence of myopic refractive errors in premature infants is well known and has been previously reported."A Myopia occurs more frequently with low birth weight, retinopathy of prematurity (ROP), and visual deprivation. In a previous study,5 we showed that after a 1 year period of follow up, eyes with threshold ROP treated with diode laser photocoagulation developed significantly less myopia than those treated with cryotherapy.
Both methods of treatment have been found to be equally effective in causing regression of the fibrovascular ridge,' but the diode laser unit has the advantage of being portable and it can be used in the neonatal nursery with the baby awake. The baby must be anaesthetised for cryotherapy to be carried out. Diode laser photocoagulation is delivered via an indirect binocular ophthalmoscope and therefore requires relatively clear media while cryotherapy can be carried out even with marked media opacities or an undilated pupil.
This longitudinal study evaluates the changes in refraction occurring over a 3 year period following treatment with either cryotherapy or diode laser photocoagulation with particular emphasis on whether or not the initial finding of a lower incidence of myopia in laser treated eyes is maintained during the follow up. The study includes the patients from the 1 year follow up study, as well as new cases treated since the time of the previous report.
Materials and methods
Children who were born prematurely attending the eye clinic at the Children's Hospital following treatment for threshold ROP with either cryotherapy or diode laser photocoagulation and who had been followed up for at least 1 year were selected for inclusion in the study. In this hospital, ROP reaching threshold was treated with cryotherapy in the period from September 1986 to November 1991, then the treatment was changed to laser ablation with a 810 nm wavelength diode laser from December 1991 to the present. Treatment was placed anterior to the fibrovascular ridge-that is, in avascular retina in all except two eyes in which treatment was placed both anterior and posterior to the ridge. Eyes which could not be refracted because of media opacities, such as cataracts, or because of detached retinas were excluded.
Eyes in which ROP had advanced beyond threshold (defined as stage 3 ROP in zones 1 or 2 for 5 contiguous or 8 cumulative clock hours of retina with plus disease) at the time of treatment were excluded. Refraction Figure 1 Refraction in laser (n = 26) and cryotherapy (n = 17) groups after 1 year.
O Laser * Cryotherapy
Refraction Figure There was no change in neonatal regarding oxygen therapy or other m; ment during the period of the study.
The manual cycloplegic refraction ai and 3 years was noted and entered into a base. In cases where treatment was bilate right eye was selected for inclusion in the and all unilateral cases meeting the c outlined above were included. There w eyes in the cryotherapy group and thesi followed up for a mean of 5 years (range years). The diode laser group compris eyes and the mean follow up was 2.5 (range 1-4 years). Since not all eyes in th group had been followed up for at least 3 data were available on 21 eyes after 2 yea on 11 eyes after 3 years.
The gestational age in the diode laser (n = 26) ranged from 24 to 32 weeks 26.77 weeks), and in the cryotherapy gru = 17) the gestational age ranged from 25 999 g) respectively.
The proportions of patients with myopia in the cryotherapy and laser groups, the difference between the two proportions, and the 95% confidence interval for this difference were given. The paired Student's t test was used to test for the difference between the refraction at 3 years and the refraction at 1 year of follow up. All statistics were carried out with the EPI iNFO Version 6.03 software package (Centers for Disease Control, Atlanta, Georgia).
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Results
The refractive error in spherical equivalents at 1, 2, and 3 years of follow up in the laser and cryotherapy groups are shown in Tables 1 and   ars. 2 respectively. Table 3 shows the proportion of patients in each group with myopia, the differpolicy ence between the two proportions and gives anage-the 95% confidence interval. Figures 1, 2, and 3 compare the degree of refractive error t 1, 2, between the laser and cryotherapy groups for a data-the 3 years of follow up. ral the After 1 year of follow up the proportion of study patients with myopia in the cryotherapy group riteria was 88.2% and in the laser group 38.5% eyes ere 17 were myopic. The difference between the two e were proportions was 49.8% (95% confidence 4 to 9 interval 25.6 to 74.0, p = 0.001). At 2 years the ;ed 26 proportion of patients with myopia in the cryoiyears therapy and laser groups was 88.2% and ie laser 42.9%, respectively, and the difference be- After 3 years of follow up, the highest myopic spherical equivalent in the cryotherapy group was -9.00 dioptres, and 94% of patients had myopia. The highest myopic spherical equivalent in the diode laser group was -4.88 dioptres. Fifty five per cent of patients in the cryotherapy group were highly myopic (greater than or equal to 6 dioptres of myopia). In the diode laser group 46% were myopic and there were no high myopes. Fifty five per cent of patients in the diode laser group were emmetropic or hypermetropic (plano to +3.00 dioptres) and 6% of patients in the cryotherapy group were hypermetropic (none was emmetropic).
The paired Student's t test comparing year 1 and year 3 refraction showed that there was no significant increase in myopia in the diode laser group (mean difference -0.4 dioptres, p = 0.2) while there was a significant increase in the degree of myopia in the cryotherapy group (mean difference -1.0 dioptres, p = 0.02).
No significant difference was found in the degree of astigmatism between the two groups.
Discussion
The association of myopia with retinopathy of prematurity is well known, and has previously been reported in the literature.49 Myopia is also found more commonly in premature than in term infants, and the incidence is proportional to the degree of prematurity." ' In myopic premature babies without ROP, the myopia tends to decrease in degree during the first year of life. However, myopia tends to continue and to be greater in degree in infants with ROP, and there is a positive correlation between the degree of myopia and the severity of cicatricial ROP.39 One year after treatment of threshold ROP with either cryotherapy or diode laser photocoagulation, we found that eyes treated with diode laser developed significantly less myopia than those treated with cryotherapy.5 In this study published in 1994, the number of eyes in each group differed from the present study and both eyes of bilateral cases were included. The previous study found that 92% of eyes in the cryotherapy group (n = 25) were myopic (-0.50 D to -8.00 D) while only 40% of eyes in the laser group (n = 15) were myopic (-1.50 D to -3.50 D).
The findings of the present study show that 3 years after treatment 94% of patients in the cryotherapy group (n = 17) were myopic (-1.38 D to -9.00 D), and in the laser group (n = 11) 46% were myopic (-1.50 D to -4.88 D). In the cryotherapy group 55% were high myopes (> -6.00 D) while there were no high myopes in the laser group. During the 3 years of follow up there was no significant change in refraction in the laser group-that is, there was no trend towards increasing myopia. In the cryotherapy group however, there was a trend towards increasing myopia (p = 0.02).
Various studies have pointed out that the optical basis of myopia associated with ROP is multifactorial, rather than due purely to increased axial length.'0 In future, it would be of interest to compare the refractive outcome of ROP treated with the argon green laser as opposed to the 810 nm diode laser to see whether the former, which penetrates less deeply into the retina, is also associated with a lower incidence of myopic refractive errors.
Previous studies have shown the diode laser to be equally as effective as cryotherapy in treating threshold ROP. However, high myopia is associated with an increased risk of amblyopia, retinal detachment, and myopic retinal degeneration. Therefore, the reduction of the degree of myopia in eyes treated for ROP will have a significant beneficial effect on the long term health and function of these eyes. This 3 year longitudinal study confirms the advantage of 810 nm diode laser over cryotherapy in reducing myopia.
